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(54) CERAMIDE EMULSIONS 

(57) Provided is a ceramide emulsion containing the following components (A), (B) and (C) and not containing an 
acrylic acid polymer or a phospholipid: 



(A) sphingosines represented by Formula (1): 



X 4 

X 2 O R 3 

R — Y — C — C — C — R ( 1 ) 

I , l 3 I ^ J 

X 1 X 3 N(R) a 

(wherein R 1 represents a hydrocarbon group having 4 to 30 carbon atoms which is optionally substituted with a 
hydroxyl group and the like; Y represents CH 2 . CH or O; X 1 , X 2 and X 3 represent H, a hydroxyl group or an acetoxy 
group; X 4 represents H, an acetyl group or a glyceryl group or, together with an adjacent O atom, forms an oxo 
group; R 2 and R 3 represent H, a hydroxyl group, a hydroxymethyl group or an acetoxymethyl group; groups n R n s 
arc H or an amidino group or represent a hydrocarbon group having 1 to 8 carbon atoms which may have a 
substituent such as a hydroxyl group and the like; and "a" is 2 or 3), 

( B ) an acidic compound selected from inorganic acids and organic acids having a molecular weight of 200 or less! 

and 

^ (C) ceramides represented by Formula (2): 
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X 4 

X 6 O R 9 
7 — Z—C — C — C — R 

X 5 X 7 N — C=0 



(2) 



R n R 1 



10 



(wherein R 7 represents a hydrocarbon group having 4 to 30 carbon atoms which is optionally substituted with a hydroxyl 
group and the like; 2 represents CH 2 , CH or O; X 5 , X 6 and X 7 represent H, a hydroxyl group or an acetoxy group, X 4 
represents H, an acetyl group or a glyceryl group or, together with an adjacent O atom, forms an oxo group; R 8 and 
R 9 represent H, a hydroxyl group, a hydroxymethyl group or an acetoxymethyl group; R 10 represents a hydrocarbon 
group having 5 to 60 carbon atoms which is optionally substituted with a hydroxyl group and the like; and R 11 represents 
H or a hydrocarbon group having 1 to 8 carbon atoms which optionally have a substituent such as a hydroxyl group 
and the like). 
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Description 

Field of Invention 

[0001] The present invention relates to a ceramide emulsion (an emulsion of ceramides) which has a good storage 
stability and is excellent in a rough skin-improving effect and a skin barrier property and which has a high safety, and 
to a process for production of the same. 

Background of the Invention 

[0002] A horny layer that forms the outermost layer of the skin has the functions of inhibiting penetration of substances 
from the outside and volatilization of moisture from the inside of the skin and of maintaining a flexibility and a smooth 
appearance of the skin by virtue of moisture held by the horny layer itself. The horny layer is constituted from horny 
cells, and a lipid called a horny intercellular lipid (hereinafter referred to as a homy ICL) forms a stratified structure 
between the spaces of the horny cells to fill up the spaces between the horny cells. 

[0003] A ceramide accounting for about 50 % of this homy ICL attracts attentions as an active ingredient for the skin 
reduced in moisture such as rough skin, dry skin or aged skin. Further, it is also known that the state of a horny layer 
reduced in a performance can be improved by externally supplementing a ceramide as a component for improving a 
horny layer performance (J. Invest. Dermatol., 84: 282 (1985) and J. Invest. Dermatol., 87: 758 (1986). 
[0004] However, ceramides, including natural ceramides, are- substances having a very high melting point and a 
strong crystal linity. Accordingly, a large amount of an oil and a surfactant has to be used in order to prepare a stable 
skin external preparation. As a result thereof, the properties of a skin external composition containing ceramides have 
been restricted, and therefore the use feeling has inevitably been further reduced. 

Summary of the Invention 

[0005] The present inventors have found that emulsification of ceramides with sphingosines and a specific acid 
makes it possible to stably maintain the ceramides without crystallization to provide an emulsion of ceramides which 
is excellent in a storage stability. 

[0006] The present invention provides a ceramide emulsion containing (A) sphingosines represented by Formula 
(1), (B) an acidic compound selected from inorganic acids and organic acids having a molecular weight of 200 or less 
and (C) ceramides represented by Formula (2) and not containing an acrylic acid polymer or a phospholipid, and a 
process for production thereof: 



wherein R 1 represents a linear, branched orcyclic, saturated or unsaturated hydrocarbon group having 4 to 30 carbon 
atoms which may be (is optionally) substituted with a hydroxyl group, a carbonyl group or an amino group ; Y represents 
a methylene group, a methine group or an oxygen atom; X 1 , X 2 and X 3 each represent independently a hydrogen atom, 
a hydroxyl group or an acetoxy group, and X 4 represents a hydrogen atom, an acetyl group or a glyceryl group or, 
together with an adjacent oxygen atom, forms an oxo group, wherein when Y is a methine group, one of X 1 and X* is 
a hydrogen atom, and the other is not present, and when X 4 forms an oxo group, X 3 is not present; R 2 and R 3 each 
represent independently a hydrogen atom, a hydroxyl group, a hydroxy methyl group or an acetoxymethyl group; groups 
"R"s each are independently a hydrogen atom or an amidino group or each represents independently a linear or 
branched, saturated or unsaturated hydrocarbon group having in total 1 to 8 carbon atoms which may have a substituent 
selected from a hydroxyl group, a hydroxyalkoxy group, an alkoxy group and an acetoxy group; "a" represents a number 
of 2 or 3; and a bond represented by a "broken line and solid line" represents a single bond or a double bond; 



X 2 

i 

R — Y — O 




0 R 

1 I . 
C— C— R 



(1) 
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X 6 O R 9 

R 7 — Z— C— C— C— R 8 (2) 

X s X 7 N — C=o 
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wherein R* represents a linear, branched or cyclic, saturated or unsaturated hydrocarbon group having 4 to 30 carbon 
atoms which may be substituted with a hydroxyl group, a carbonyl group or an amino group; Z represents a methylene 
group, a methme group or an oxygen atom; X s, X* and X? each represent independently a hydrogen atom a hydroxyl 
group or an acetoxy group, and X* represents a hydrogen atom, an acetyl group or a glyceryl group or, together with 
an adjacent oxygen atom, forms an oxo group, wherein when Z is a methine group, one of X* and X* is a hydrogen 
atom, and the other is not present, and when X* forms an oxo group, YJ is not present; R8 and R9 each represent 
independently a hydrogen atom, a hydroxyl group, a hydroxymethyl group or an acetoxymethyl group- Rio represents 
a linear branched or cyclic, saturated or unsaturated hydrocarbon group having 5 to 60 carbon atoms which may be 
substituted with a hydroxyl group, a carbonyl group or an amino group and which may have an ether bond an ester 
bond or an amide bond in a principal chain; rh represents a hydrogen atom or a linear or branched, saturated or 
unsaturated hydrocarbon group having in total 1 to 8 carbon atoms which may have a substituent selected from a 
hydroxyl group, a hydroxyalkoxy group, an alkoxy group and an acetoxy group; and a bond represented by a "broken 
line and solid line" represents a single bond or a double bond. 

Detailed Description of the Invention 

[0007] The sphingosines of the component (A) used in the present invention are represented by Formula (1) de- 
scribed above, and R1 in the formula is a linear, branched or cyclic, saturated or unsaturated hydrocarbon group having 
4 to 30 carbon atoms which may be substituted with a hydroxyl group, a carbonyl group or an amino group, preferably 
having 7 to 22 carbon atoms which may be substituted with a hydroxyl group. More preferably, R1 is a linear or branched 
alkyl group having 1 0 to 20 carbon atoms, or a linear or branched alkyl group having 1 0 to 20 carbon atoms and having 
a hydroxyl group at a Y side end, and when Ri is a branched alkyl group, the branched alkyl group is preferably methyl 
branched Preferred Ri are tridecyl, tetradecyl, pentadecyl, hexadecyl, 1 -hydroxytridecyl, 1 -hydroxypentadecyl iso- 
hexadecyl and isostearyl groups. y ' 

mnn 8 ! Y / e P resenls an V ° r a methylene group (CH 2 ), a methine group (CH) and an oxygen atom 
[0009] X i . X2 and X3 each represent independently a hydrogen atom, a hydroxyl group or an acetoxy group and X* 
represents a hydrogen atom, an acetyl group, a glyceryl group or a substituent forming an oxo group together with an 
adjacent oxygen atom. Preferred is a case in which zero to one of X', Y? and X3 is a hydroxyl group and the remainder 
is a hydrogen atom and X" is a hydrogen atom. When Y is a methine group, only one of X 1 and X* is a hydrogen atom 
and the other is not present. When X* forms an oxo group, X3 is not present. 

L 00 ! 01 - R ?J i ? d R3 6aCh rep / esent independently a hydrogen atom, a hydroxyl group, a hydroxymethyl group or an 
ac8iOxyineuiyi group, and R- is preferably a hydrogen atom. 

R °R5 an^S repreSenX& * nUmber of 2 or 3 " When a is 2 ' R ^presents R4 and R5, and when a is 3, R represents 
[0012] R4, R5 and R6 each are independent | v a nydrogen atom or an amidino grQUp Qr egch represent independent| 
a linear or branched, saturated or unsaturated hydrocarbon group having in total 1 to 8 carbon atoms which may have 
a subs ituent selected from a hydroxyl group, a hydroxyalkoxy group, an alkoxy group and an acetoxy group. In this 
respect, the hydroxyalkoxy group which can be a substituent of the hydrocarbon group is preferably a linear or branched 
hydroxyalkoxy group having 1 to 7 carbon atoms. Also, the alkoxy group is preferably a linear or branched alkoxy group 

!.!T a * ?^ n , at ° mS - ' R5 R6 inC ' Ude ' f ° r 6Xamp,e ' 3 hydr °9 en atom : linear or branc hed alkyl groups 
such as methyl, ethyl, propyl, 2-ethylhexyl and isopropyl; alkenyl groups such as vinyl and allyl; an amidino group- and 
hydrocarbon groups having in total 1 to 8 carbon atoms which have 1 to 6 substituents selected from hydroxy hydroxy- 
alkyl and alkoxy groups such as hydroxymethyl, 2-hydroxy ethyl, 1 ,1 -dimethyl-2-hydroxyethyl, 2-hydroxypropyl 2 3-di- 
hydroxypropyl, 2-hydroxy-3-methoxypropyl, 2,3,4,5,6-pentahydroxyhexyl, 1 ,1 -bis(hydroxymethyl)ethyl 2-(2-hydrox- 
« tWwX^e^^^^^ 1-methyl-2-hydroxyethyl, 3-hydroxypropyl, 3-methoxypropyl and 1,1-bis(hydroxyme- 

l?,hl?i! T 6 ? 13 ^^' R l a [l d R6 are 3 h y dr °9 en atom ^ a meth y! 9 r °"P and an alkyl group which may have 1 to 3 
substituents seated from hydroxy groups and hydroxyalkoxy groups such as 2-hydroxyethyl, 1 ,1-dimethyl-2-hydrox- 
yethyl, 1,1-bis(hydroxymethyl)ethyl or2- (2-hydroxyethoxy) ethyl 
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[0014] The sphingosines of the component (A) preferably include natural sphingosines or natural type sphingosines 
represented by the following Formula (3) and derivatives thereof (hereinafter referred to as natural type sphinqosines) : 

5 X 11 

X 9 O H 

R 12 — Y|-C — C — C — R u ( 3 ) 

10 X 8 X^NCR,). 

wherein R 12 represents a linear, branched or cyclic, saturated or unsaturated hydrocarbon group having 7 to 19 carbon 
atoms which may be substituted with a hydroxyl group; represents a methylene group or a methine group; X 8 , X 9 
and X 10 each represent independently a hydrogen atom, a hydroxyl group or an acetoxy group, and X 11 represents a 

15 hydrogen atom or, together with an adjacent oxygen atom, forms an oxo group, wherein when Y 1 is a methine group, 
one of X 8 and X 9 represents a hydrogen atom, and the other is not present, and when X 11 forms an oxo group, X 10 is 
not present; R 13 represents a hydroxymethyi group or an acetoxymethyl group; groups "R^'s each are independently 
a hydrogen atom or an amidino group or each represent independently a linear or branched, saturated or unsaturated 
hydrocarbon group having in total 1 to 4 carbon atoms which may have a substituent selected from a hydroxyl group, 

20 a hydroxyalkoxy group, an alkoxy group and an acetoxy group; "a" represents a number of 2 or 3; and a bond repre- 
sented by a "broken line and solid line" represents a single bond or a double bond. 

[0015] In this respect, R 12 is preferably a linear, branched or cyclic, saturated or unsaturated hydrocarbon group 
having 7 to 19 carbon atoms, more preferably a linear, saturated or unsaturated hydrocarbon group having 13 to 15 
carbon atoms. 

25 [0016] Preferably, "a" is preferably 2, and the groups "R^'s each are independently a hydrogen atom or a linear or 
branched alkyl group having 1 to 4 carbon atoms. 

[0017] The natural type sphingosines represented by Formula (3) specifically include, natural sphingosines, di- 
hydrosphingosine, phytosphingosine, sphingadienine, dehydrosphingosine, dehydrophytosphingosine and N-alkyl 
products thereof (for example, N-methyl products). 

30 [0018] Either the optically active compounds of a natural type (D(+) compound) or the optically active compounds 
of a non-natural type (L(-) compound) may be used as these sphingosines, or a mixture of the natural type and the 
non-natural type may be used. The steric configuration of the compounds described above may be either the steric 
configuration of the natural type or the steric configuration of the non-natural type or may be a mixture thereof. 
[0019] Preferred are PHYTOSPHINGOSINE (INCI dictionary; 8th Edition) and compounds represented by the fol- 

35 lowing formulas: 
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CHaCCH^CHy 




OH 



CH^CH^CHj 
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OH 



CH 3 (CH 2 ) ro CH 2 




OH 



OH 



CH 3 (CH 2 ) ai CH 2 




OH 

OH HN CH 3 



20 



25 



30 



OH 



CHsCCH^CHi 




OH 



(in the formulas, m represents a number of from 5 to 1 7, and 1 represents a number of from 1 to 13). 

[0020] They may be either extracts obtained from the natural products or synthetic compounds, and commercially 

available products can be used. 

[0021 ] Commercially available natural type sphingosines include, for example, D-Sphingosine (4-Sphingosine) (SIG- 
MA-ALDRICH Co., Ltd.), DS-phytosphingosine (DOOSAN Co., Ltd.) and phytosphingosine (Cosmo Ferm Co., Ltd.). 
[0022] Further, another type of the sphingosines represented by Formula (1) in the present invention includes a 
pseudo type (hereinafter referred to as a pseudo type sphingosine) having a structure represented by the following 
Formula (4): 



35 



40 



45 



50 



55 



X 4 

I 

H O H 

17 ' 1 I 

R — O— C— C— C— H 

I I I 

H H N(R2). 



(4) 



wherein R 17 represents a linear, branched orcyclic, saturated or unsaturated hydrocarbon group having 1 0 to 22 carbon 
atoms which may be substituted with a hydroxy! group; X 4 represents a hydrogen atom, an acetyl group or a glyceryl 
group; groups "R 2 "s each represent independently a hydrogen atom or an amidino group or represent a linear or 
branched, saturated or unsaturated hydrocarbon group having in total 1 to 8 carbon atoms which may have a substituent 
selected from a hydroxyl group, a hydroxyalkoxy group, an alkoxy group and an acetoxy group; and a represents a 
number of 2 or 3. 

[0023] In this respect, R 17 is preferably an iso-branched alkyl group having 14 to 20 carbon atoms, more preferably 
isostearyl group. The isostearyl group is still more preferably an isostearyl group in a compound obtained by using as 
a raw material, isostearyl alcohol originating in a by-product obtained in producing dimer acids using fatty acids origi- 
nating in animal and vegetable oils. 

[0024] Further, when a is 2, R 2 represents R 18 and R 19 , and when a is 3, Rg represents R 18 , R^ 9 and R20. 
[0025] R 18 . R 19 and R 20 include, for example, a hydrogen atom; linear or branched alkyl groups such as methyl, 
ethyl, propyl, 2-ethylhexyl and isopropyl; alkenyl groups such as vinyl and ally!; an amidino group; and alkyl groups 
having in total 1 to 8 carbon atoms which have one or more substituents selected from hydroxy, hydroxyalkoxy and 
alkoxy groups such as hydroxymethyl, 2-hydroxyethyl, 1 , 1 -dimethyl-2-hydroxyethyl, 2-hydroxypropyl, 2,3-dihydroxy- 
propyl, 2-hydroxy-3-methoxypropyl, 2,3,4,5,6-pentahydroxyhexyl, 1,1-bis(hydroxymethyl)ethyl, 2-(2-hydroxyethoxy) 
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25 



ethyl, 2-methoxyethyl, 1-methyl-2-hydroxyethyl, 3-hydroxypropyl, 3-methoxypropyi and 1 ,1-bis (hydroxym ethyl) -2-hy- 
droxy ethyl. 

[0026] Of these, preferred are secondary amines in which one of R 18 and R 19 is a hydrogen atom and the other is 
2-hydroxyethyl, 1 ,1-dimethyl-2-hydroxyethyl, 1,1 -bis (hydroxymethyl) ethyl or 2-(2-hydroxyethoxy)ethyl. 
[0027] The pseudo type sphingosines are preferably those in which R 17 is isostearyl, X 4 is a hydrogen atom, R 18 is 
a hydrogen atom and R 19 is an alkyl group having 1 to 3 substituents selected from hydroxy and hydroxyalkoxy groups 
such as 2-hydroxyethyl, 1 ,1 -bis(hydroxymethyl) ethyl, 1 >dimethyl-2-hydroxyethyl and 2-(2L-hydroxyethoxy)ethyl. 
[0028] Specific examples of the pseudo type sphingosines include those represented by the following formulas: 



10 



15 



OH 




>C OH 



( i ) 



20 




(ii) 



30 



,CH 



OH 




35 



40 




OH 



45 



50 



55 



[0029] Two or more of the component (A) may be used in combination. A content of the component (A) in the emulsion 
of the present invention is preferably 0.001 to 10 % by weight, more preferably 0.005 to 3 % by weight and even more 
preferably 0.01 to 1 .5 % by weight. 

[0030] The acidic compound used as the component (B) in the present invention is selected from inorganic acids 
and organic acids having a molecular weight of 200 or less. Among them, the inorganic acid includes, for example, 
phosphoric acid, hydrochloric acid, nitric acid, sulfuric acid, perchloric acid and carbonic acid, with phosphoric acid 
and hydrochloric acid being more preferred. 

[0031] The organic acid includes monocarboxylic acids such as formic acid, acetic acid, propionic acid, butyric acid, 
isobutyric acid and valeric acid; dicarboxylic acids such as succinic acid, phthalic acid, fumaric acid, oxalic acid, malonic 
acid and glutaric acid; oxycarboxylic acids such as glycolic acid : citric acid, lactic acid, pyruvic acid, malic acid and 
tartaric acid; and amino acids such as glutamic acid and aspartic acid. 

[0032] The component (B) is preferably phosphoric acid, hydrochloric acid, succinic acid, citric acid ; lactic acid, 
glutamic acid and aspartic acid, and lactic acid, glutamic acid and aspartic acid are more preferred. 
[0033] Two or more of the component (B) may be used in combination. A content of the component (B) in the emulsion 
of the present invention is preferably 0.001 to 10 % by weight, more preferably 0.005 to 3 % by weight and even more 
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preferably 0.01 to 1 .5 % by weight. 

[0034] In order to cationize the amine of the component (A), the component (B) is added preferably in an amount of 
0.3 mole or more, more preferably 0.5 to 5 mole and even more preferably 1 to 3 mole per mole of the component (A). 
For example, an aqueous solution prepared by mixing the component (A) with the component (B) in an equivalent 
5 mole has preferably a pH of from 2 to 6 at 25°C (measured, for example, by means of HORIBA pH METER F-22 after 
correcting with a phthalate standard solution). 

[0035] The ceramides used as the component (C) in the present invention is represented by Formula (2) described 
above, and R 7 in the formula is a linear, branched or cyclic, saturated or unsaturated hydrocarbon group having 4 to 
30 carbon atoms which may be substituted with a hydroxy! group, a carbonyl group or an amino group, preferably 
10 having 7 to 22 carbon atoms which may be substituted with a hydroxyl group. 

[0036] Z represents any of a methylene group, a methine group and an oxygen atom. 

[0037] X 5 , X 6 and X 7 each represent independently a hydrogen atom, a hydroxyl group or an acetoxy group. It is 
preferred that zero to one group of X 5 , X 6 and X 7 is a hydroxyl group and that the remainder is a hydrogen atom. When 
2 is a methine group, only one of X 5 and X 6 is a hydrogen atom, and the other is not present. X 4 Is preferably a hydrogen 
15 atom or a glyceryl group. 

[0038] R 8 and R 9 represent a hydrogen atom,- a hydroxyl group, a hydroxymethyl group or an acetoxymethyl group. 
Preferred R 8 is a hydrogen atom or a hydroxymethyl group, and preferred R 9 is a hydrogen atom. 
[0039] R 10 represents a linear, branched or cyclic, saturated or unsaturated hydrocarbon group having 5 to 60 carbon 
atoms which may be substituted with a hydroxyl group, a carbonyl group or an amino group and which may have an 
ether bond, an ester bond or an amide bond in a principal chain. Preferably, R 10 includes a linear, branched or cyclic, 
saturated or unsaturated hydrocarbon group having 5 to 35 carbon atoms which may be substituted with a hydroxyl 
group or an amino group or a group obtained by subjecting a linear, branched or cyclic, saturated or unsaturated fatty 
acid having 8 to 22 carbon atoms which may be substituted with a hydroxyl group to ester bonding or amide bonding 
to the w-position of the above hydrocarbon group. The fatty acid to be bonded is preferably isostearic acid, 1 2-hydroxy- 
25 stearic acid or linoleic acid. 

[0040] R 11 represents a hydrogen atom or is a linear or branched, saturated or unsaturated hydrocarbon group having 
in total 1 to 8 carbon atoms which may have a substituent selected from a hydroxyl group : a hydroxyalkoxy group, an 
alkoxy group and an acetoxy group. Among them, preferred is a hydrogen atom or a hydrocarbon group having in total 
1 to 8 carbon atoms which may be substituted with 1 to 3 groups selected from a hydroxyl group, a hydroxyalkoxy 
30 group and an alkoxy group. The hydroxyalkoxy group and the alkoxy group have preferably 1 to 7 carbon atoms. 

[0041 ] The ceramides as the component (C) are preferably ceramides represented by the following Formula (5) or (6) . 

(I) Natural ceramides or natural type ceramides and derivatives thereof represented by Formula (5) (hereinafter 
described as natural type ceramides): 



20 



35 



40 



50 



55 



[0042] 



^15 



X n O H 



R 21 — Zi~C — C — C — R 22 ( 5 ) 

X 12 X 14 N— C=0 
i I 
R 23 R 24 

wherein R 21 represents a linear, branched or cyclic, saturated or unsaturated hydrocarbon group having 7 to 1 9 carbon 
atoms which may be substituted with a hydroxyl group; 2 1 represents a methylene group or a methine group; X 12 , X 13 
and X 14 each represent independently a hydrogen atom, a hydroxyl group or an acetoxy group; X 15 represents a 
hydrogen atom or, together with an adjacent oxygen atom, forms an oxo group, wherein when Z., is a methine group, 
one of X 12 and X 13 is a hydrogen atom, and the other is not present, and when X 15 forms an oxo group, X 14 is not 
present; R 22 represents a hydroxymethyl group or an acetoxymethyl group; R 23 represents a hydrogen atom or an 
alkyl group having 1 to 4 carbon atoms; R 24 is a linear, branched or cyclic, saturated or unsaturated hydrocarbon group 
having 5 to 30 carbon atoms which may be substituted with a hydroxyl group or represents a group obtained by sub- 
jecting a linear or branched, saturated or unsaturated fatty acid having 8 to 22 carbon atoms which may be substituted 
with a hydroxyl group to ester bonding to the (o-terminal of the above hydrocarbon group; and a bond represented by 
a "broken line and solid line" represents a single bond or a double bond. 

[0043] Preferable is the compound in which R 21 is a linear alkyl group having 7 to 1 9 carbon atoms, more preferably 
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13 to 15 carbon atoms; Z A is a methine group; one of X 12 and X 13 is a hydrogen atom; and R 24 is a linear alkyl group 
having 9 to 27 carbon atoms which may be substituted with a hydroxyl group or a linear alkyl group having 9 to 27 
carbon atoms to which linoleic acid is ester-bonded. Preferably, X 1 5 represents a hydrogen atom or forms an oxo group 
together with an oxygen atom. R 24 is more preferably tricocy I, 1-hydroxypentadecyl, 1 -hydroxytricocyl, heptadecyl, 
1-hydroxyundecyl or nonacocyl in which linoleic acid is ester-bonded to the co-position. 

[0044] The specific examples of the natural type ceramides include sphingosine, dihydrosphingosine, phytosphin- 
gosine and ceramides Type 1 to 7 obtained by converting sphingadienes to corresponding amides (for example, ce- 
ramides of pigs and human beings described in Fig. 2 of J. Lipid Res., 24: 759 (1983) and Fig. 4 of J Lipid Res ' 35 
2069 (1994)). ■ 



o 
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[0045] Further, N-alkyl products thereof (for example, N-methyl product) are included therein. They may be either 
extracts obtained from the natural products or the synthetic compounds, and commercially available products can be 
used. 

20 [0046] Either the optically active compounds of a natural type (D(-) compound) or the optically active compounds of 
a non-natural type (L(+) compound) may be used for these sphingosines, or a mixture of the natural type and the non- 
natural type may be used. The steric configuration of the compounds described above may be either the steric con- 
figuration of the natural type or the steric configuration of the non-natural type other than the above type or may be a 
mixture thereof. Preferred are CERAMIDE 1 , CERAMIDE 2, CERAMIDE 3 } CERAMIDE 5 and CERAMIDE 6II (INCI 

25 dictionary; 8th Edition) and compounds represented by the formulas shown below. 

[0047] The commercially available products of the natural type ceramides include Ceramide I, Ceramide III, Ceramide 
MIA, Ceramide IIIB, Ceramide NIC and Ceramide VI (all manufactured by Cosmo Ferm Co., Ltd.), Ceramide TIC-001 
(manufactured byTakasago International Corp.), CERAMIDE II (manufactured by Quest International Co., Ltd.), DS-Ce- 
ramide VI, DS-CLA-Phytoceramide, C6-Phytoceramide, DS-Ceramide Y3S (manufactured by DOOSAN Co., Ltd.) and 

30 CERAMIDE 2 (manufactured by Sederma Co., Ltd.). 
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(II) Pseudo type ceramides represented by the following Formula (6): 
[0048] 



X 4 
I 

H O H 

25 III 

R — O — C — C — C — H ( 6 ) 

III ■ ' 

H H N— C=0 
II 
R 27 R 26 

wherein R 25 represents a linear, branched or cyclic, saturated or unsaturated hydrocarbon group having 10 to 22 carbon 
atoms which may be substituted with a hydroxyl group; X 4 represents a hydrogen atom, an acetyl group or a glyceryl 
group; R 26 represents a linear, branched or cyclic, saturated or unsaturated hydrocarbon group having 5 to 22 carbon 
atoms which may be substituted with a hydroxyl group or an amino group or a group obtained by subjecting a linear 
or branched, saturated or unsaturated fatty acid having 8 to 22 carbon atoms which may be substituted with a hydroxyl 
group to ester bonding to the co-terminal of the above hydrocarbon group; and R 27 represents a hydrogen atom or an 
alkyl group having in total 1 to 8 carbon atoms which may be substituted with a hydroxy! group, a hydroxyalkoxy group, 
an alkoxy group or an acetoxy group. 

[0049] R 26 is preferably nonyl, tridecyl, pentadecyl, undecyi in which linoleic acid is ester-bonded to the co-position, 
pentadecyl in which linoleic acid is ester-bonded to the co-position, pentadecyl in which 1 2-hydroxystearic acid is ester- 
bonded to the co-position or uhdecyl in which methyl-branched isostearic acid is amide-bonded to the co-position. The 
hydroxy alkoxy group or the alkoxy group as R 27 has preferably 1 to 8 carbon atoms. 

[0050] Preferred are the pseudo type ceramides represented by Formula (6) in which R 25 is hexadecyl, X 4 is a 
hydrogen atom, R 25 is pentadecyl and R 27 is hydroxyethyl; R 25 is hexadecyl, X 4 is a hydrogen atom, R 26 is nonyl and 
R 27 is hydroxyethyl; or R 25 is hexadecyl, X 4 is glyceryl, R 26 is tridecyl, R 27 is 3-methoxypropyl. More preferred is the 
compound of Formula (6) in which R 25 is hexadecyl, X 4 is a hydrogen atom, R 26 is pentadecyl and R 27 is hydroxyethyl. 
[0051 ] Two or more of the component (C) may be used in combination . A content of the component (C) in the emulsion 
of the present invention is preferably 50 % by weight or less, more preferably 0.01 to 50 % by weight and even more 
preferably 0.01 to 20 % by weight. 

[0052] In the emulsion of the present invention, a weight proportion ((A) + (B))/(C) of the contents of the components 
(A), (B) and (C) is preferably 0.0001 or more, more preferably 0.0001 to 1000, even more preferably 0.001 to 100, and 
still more preferably 0.01 to 1 0 in terms of the stability. 

[0053] The ceramide emulsion of the present invention contains neither phospholipid (lecithin) nor an acrylic acid 
polymer (carboxyl vinyl polymer) in terms of the storage stability. 

[0054] The ceramide emulsion of the present invention contains water in addition to (A) the sphingosines, (B) the 
acidic compound and (C) the ceramides. A content of water is preferably 0.1 to 99.99 % by weight, more preferably 
10 to 99.9 % by weight. The whole amount of water may be added in an emulsifying step or only a part thereof may 
be added in the emulsifying step, and the remaining amount may be added later when cooled down to room temperature. 
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[0055] The ceramide emulsion of the present invention is produced by adding (B) the acidic compound to (A) the 
sphingosines in emulsifying the ceramides to form the salts of the sphingosines (hereinafter referred to as a sphingosine 
salt). In this case, a process for producing the ceramides emulsion may be any of (1) a process in which the acidic 
compound forming a salt with the sphingosines is added to a preliminary mixture of the sphingosines and the ceramides, 
s (2) a process in which the sphingosines are mixed with the acidic compound forming a salt with a sphingosine to form 
a salt and the ceramides are then added thereto, and (3) a process in which the three components, sphingosines, the 
acidic compound forming a salt with a sphingosine and the ceramides, are added at the same time. Further, a com- 
ponent isolated as a sphingosine salt may be mixed with the ceramides. 

[0056] In the present invention, if either the sphingosine or the acidic compound forming a salt with a sphingosine 
10 is not present during emulsifying for ceramides, the emulsification can not be achieved. If the emulsification is carried 
out in the absence of any of the essential components described above and the above short component is added 
thereafter the emulsion of the present invention is not obtained. 

[0057] If both of the sphingosines and the ceramides are solid during emulsification, they can be molten by heating 
or dissolved in a solvent such as an oil or an alcohol to carry out emulsification. All of the sphingosines and the ceramides 
is which are the raw materials and the sphingosine salts which are reaction products with the acidic compound are pref- 
erably liquid. 

[0058] An emulsifying temperature in producing the ceramides emulsion of the present invention may be any tem- 
perature as long as the sphingosines or the ceramides are neither crystallized nor deposited during an emulsifying 
operation, and it is preferably 120°C or lower, more preferably 95°C or lower in terms of an easiness in the work. 

20 [0059] In the emulsification, stirring is carried out preferably at 20 to 1 000 r/min, more preferably 200 to 1 000 r/min 
and even more preferably 200 to 800 r/min by means of a propeller or the like. Further, it is preferable to conduct 
additional stirring at 1 500 to 1 0000 r/min, more preferably 4500 to 9000 r/min by means of a homomixer. The emulsifying . 
time is preferably 1 to 20 minutes, more preferably 5 to 20 minutes. When the emulsification is carried out under heating, 
the emulsion is preferably cooled down to room temperature at a cooling rate of 0.1 to 20°C/min, more preferably 0.1 

25 to 10°C/min, even more preferably 0.1 to 5°C/min. 

[0060] In producing the ceramide emulsion of the present invention, further addition of a lower alcohol having 1 to 
4 carbon atoms and/or a polyhydric alcohol (hereinafter referred to as alcohols) enhances the storage stability and 
therefore is preferred. 

[0061] The lower alcohol includes ethyl alcohol. The polyhydric alcohol includes glycerin, sorbitol, propylene glycol, 
30 dipropylene glycol, 1 ,3-butanediol, polyoxyethyiene methyl glucoside and polyethylene glycol, and glycerin, 1,3-bu- 
tanediol, polyoxyethyiene methyl glucoside and polyethylene glycol are preferred. 

[0062] The emulsion is produced preferably by adding the whole amount or a part of these alcohols in the emulsifying 
step. 

[0063] Two or more kinds of the alcohols may be used in combination. The alcohols are preferably contained in the 

35 emulsion in a proportion of 50 % by weight or less, more preferably 0.01 to 20 % by weight. 

[0064] The ceramide emulsion thus produced stays in a transparent, translucent or opaque state. In this case, the 
terms "transparent" and "translucent" mean that a turbidity (kaoline standard: a turbidity of refined kaoline 1 mg/1 liter 
of water is set to a turbidity of 1 ppm) measured by means of an integrating sphere photoelectric scattering photometer 
is 1 to 1500 ppm. When a weight ratio ((A) + (B))/(C) of (A) the sphingosines, (B) the acidic compound and (C) the 

40 ceramides is 0.2 or more, a transparent or translucent emulsion is obtained, and when it is less than 0.2, an opaque 
emulsion is obtained. The emulsion is suitably produced so that the oil drop of the emuision has an average particle 
diameter in a range of from 3 nm to 200 ujti according to the appearance and the uses, and it is preferably 5 nm to 50 
u.m, more preferably 5 nm to 10 jxm in terms of an appearance and a stability of the emuision. The average particle 
diameter is measured by means of a dynamic light scattering type particle size distribution measuring apparatus (HORI- 

45 BA LB-500) or a laser diffraction/scattering type particle size distribution measuring apparatus (HORIBA LA-920). 

[0065] The ceramide emulsion of the present invention is preferably used as a skin external preparation, for example, 
a cosmetic, a medicine, a bathing agent, a clean wiping agent or a scalp care agent, and it is more preferably used as 
a cosmetic. The cosmetic includes skin cosmetics such as a translucent lotion, a translucent emulsion, a moisturizing 
essence, a whitening essence, a moisturizing emulsion, a moisturizing cream, and the like. 

so [0066] In the case of the skin external preparation, the specific combination of the components (A), (B) and (C) is 
preferably to combine the component (C) of Formula (5) with the component (A) of Formula (3), or combine the com- 
ponent (C) of Formula (6) with the component (A) of Formula (4). It is more preferred in terms of the stability and the 
effect to use a compound obtained by substituting a hydrogen atom for COR 10 bonded to a nitrogen atom in the com- 
pound of Formula (2) of the component (C) as the compound of Formula (1) of the component (A). 

55 [0067] Further, when the ceramide emulsion is used as a skin external preparation, further containing a higher al- 
cohol, a fluorine oil or silicone into the skin external preparation is preferred, because it enhances the emulsion stability 
and the use feeling. 

[0068] The higher alcohol includes stearyl alcohol, cetyl alcohol, isostearyl alcohol, acetic acid lanolin alcohol, acetic 
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acid polyoxyethylene lanolin alcohol, hydrogenated lanolin alcohol, setostearyl alcohol, batyl alcohol, behenyl alcohol 
and lanolin alcohol. Of these, stearyl alcohol, cetyl alcohol, batyl alcohol and behenyl alcohol are preferred. 
[0069] Two or more of these higher alcohols may be used in combination. A content of the higher alcohol in the skin 
external preparation is preferably 10 % by weight or less, more preferably 0.01 to 5 % by weight. 
[0070] The fluorine oil includes a compound represented by the following Formula (7): 

R 28 -0-(CH 2 ) n Rf (7 ) 



wherein R 28 represents a linear or branched alkyl group having 2 to 30 carbon atoms; n represents an integer of 1 or 
2; and Rf represents a linear or branched fuluorocarbon group having 3 to 20 carbon atoms which may have a hydrogen 
atom at a terminal carbon atom. 

[0071] In Formula (7), R 28 is preferably an alkyl group having 6 to 18 carbon atoms and is more preferably hexyl, 
octyl, decyl and dodecyL 

[0072] The group represented by Rf is preferably a fluorine-substituted alkyl group having a chain length of 6 to 12 
carbon atoms. It includes, for example, linear or branched perfluoropropyl, perfluorobutyl, perfluoropentyl, perfluoro- 
hexyl, perfluoroheptyl, perfluorooctyl, perfluorononyl, perfluorodecyl, perfluoroundecyl, 1 ,1 ,2,2,3,3,4,4-octafluorobutyl, 
1,1 ,2,2,3,3,4,4,5,5-decafluoropentyl, 1 ,1 ,2,2,3,3,4,4,5, 5,6,6-dodecafluorohexyl, 1 ,1 ,2,2,3, 3,4,4,5,5, 6,6, 7,7-tetrade- 
cafluoroheptyl and 1 ,1 ,2,2,3,3,4,4,5, 5,6,6, 7,7,8, 8-hexadecafluorooctyl. Of these, preferred are perfluorohexyl, per- 
20 fluorooctyl, perfluoroundecyl, 1 ,1 ,2,2,3,3,4,4, 5,5,6, 6-dodecafluorohexyl and "1 ,1 ,2,2, 3,3,4,4,5,5, 6,6, 7,7,8,8-hexade- 
cafluorooctyl. 

[0073] Two or more of the fluorine base oil preparation may be used in combination. A content of the fluorine base 
oil preparation in the skin external solution is preferably 50 % by weight or less, more preferably 0.01 to 1 0 % by weight. 
[0074] The silicone includes cyclic dimethylpolysiloxanes, chain dimethylpolysiloxanes, high molecular dimethyl- 
polysiloxanes and methylphenylpolysiloxanes, as well as modified silicones such as amino-modified silicones, alkyl- 
modified silicones, polyether-modified silicones, alcohol-modified silicones and fluorine-modified silicones. 
[0075] Two or more of the silicone may be used in combination. A content of the silicone in the skin external prepa- 
ration is preferably 50 % by weight or less, more preferably 0.01 to 1 0 % by weight. 

[0076] In addition to the above components, components used for conventional skin external preparations can suit- 
ably be used for the skin external preparation. They include, for example, moisturizers such as glycine betaine, xylitol, 
trehalose, urea, neutral amino acid and basic amino acid; water-soluble thickeners such as xanthane gum, hydroxyethyl 
cellulose, methyl cellulose and hydroxypropyl guar gum; oils such as squalane, liquid paraffin, isotridecyl isononanoate, 
cholesterol, phytosterol, higherfatty acids and cholesteryl isostearate; drug action agents such as allantoin and toco- 
pherol acetate; cationic surfactants such as dimethyldistearylammonium chloride; nonionic surfactants such as poly- 
oxyethylene-hardened castor oil and polyoxyethylene alkyl ethers; organic powders such as cellulose power, nylon 
powder, cross-linking type silicone powder, cross-linking type methylpolysiloxane powder, porous cellulose powder 
and porous nylon powder; inorganic powders such as anhydrous silica, zinc oxide and titanium oxide; refrigerants such 
as menthol and camphor; vegetable extracts; pH buffer agents; antioxidants; UV absorbers; antiseptic agents; per- 
fumes; fungicides; and coloring matters. 
40 [0077] In the present invention, a viscosity of the emulsion is influenced by the contents of solid lipids such as cera- 
mides and the other components, the production process and the like. That is, the emulsion of the present invention 
may be not only a creamy emulsion having a high viscosity but also an emulsion having a low viscosity. For example, 
even if the viscosity is 1 to 20000 mPa-s at 25°C, deposition of crystals and separation of the emulsion do not occur, 
and the stability is good. In general, an emulsion having a low viscosity is liable to cause separation by creaming, but 
45 according to the present invention, the emulsion having suitable use feeling, spreading and appearance can be obtained 
in a viscosity falling in a range of 1 to 20000 mPa-s at 25°C. 

Examples 

50 Compounds used: 

[0078] 

Pseudo type sphingosine (i); sphingosine of Formula (4), in which R 17 is isostearyl; X 4 is a hydrogen atom; a is 2; 
55 R 19 is 1,1 -dimethyl-2-hydroxyethyl; and R 18 is a hydrogen atom. 

Pseudo type sphingosine (ii); sphingosine of Formula (4), in which R 17 is isostearyl; X* is a hydrogen atom; a is 
2; R 18 is 2-hydroxyethyl; and R 19 is a hydrogen atom. 
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Pseudo type sphingosine (iii); sphingosine of Formula (4), in which R 17 is isostearyl; X 4 is a hydrogen atom; a is 
2; R 18 is 2-(2-hydroxyethoxy)ethyl; and R 19 is a hydrogen atom. 

Pseudo type sphingosine (iv); sphingosine of Formula (4), in which R 17 is isostearyl; X 4 is a hydrogen atom; a is 
2; R 18 is 1,1-bis(hydroxymethyl)ethyl; and R 19 is a hydrogen atom. 
5 Pseudo type ceramides (i); ceramides of Formula (6), in which R 25 is hexadecyl; X 4 is a hydrogen atom; R 26 is 

pentadecyl; and R 27 is hydroxyethyl. 

Pseudo type ceramides (ii); ceramides of Formula (6), in which R 25 is hexadecyl; X 4 is a hydrogen atom; R 26 is 
nonyl; and R 27 is hydroxyethyl. 

'0 Example 1 

[0079] A 1 00 mL emulsifying bath was charged with 1 .0 g of phytosphingosine (melting point: 1 02 to 1 07°C, manu- 
factured by Cosmo Ferm Co., Ltd.) to melt it by heating on an oil bath set to 11 0°C, and 1 .0 g of ceramide 2 (melting 
point: 99 to 105°C, manufactured by Sederma Co., Ltd.) heated in advance to 120°C was added thereto and the 
15 resulting mixture was stirred at 300 r/min for 1 0 minutes. Then, a mixed solution of 0.2 g of phosphoric acid and 1 0 g 
of water was added in one minute while heating the emulsifying bath so that the ceramide was not deposited, and the 
solution was stirred and emulsified. The emulsion was cooled down to 25°C at a cooling rate ot 1°C/min, and 87.8 g 
• of water was added during cooling to produce a ceramide emulsion. 

20 Example 2 

[0080] A ceramide emulsion was produced in the same manner and using the same composition as in Example 1 
except that the mixed solution of phosphoric acid and water was added before adding ceramide 2. 

25 Example 3 

[0081 ] The addition order was changed as described below using the same composition as in Example 1 to produce 
a ceramide emulsion. Water (10 g) was added to the sphingosine, and the mixture was heated to dissolve the sphin- 
gosine. The resulting solution was mixed under stirring with the ceramide 2 which had been molten by heating, and 
30 then phosphoric acid was added thereto. The resulting mixture was stirred and emulsified. The remaining amount of 
water was added in a cooling step. - 

Example 4 

35 [0082] A ceramide emulsion was produced in the^same manner as in Example 1 except that an amount of water 
added to phosphoric acid was changed to 97.8 g (whole amount). 

Example 5 

40 [0083] A ceramide emulsion was produced in the same manner and using the same composition as in Example 1 
except that the ceramides and phosphoric acid were mixed with the sphingosine at the same time and dissolved. 

Example 6 

45 [0084] A ceramide emulsion was produced in the same manner as in Example 1 except that in Example 1 , phosphoric 
acid was mixed with the sphingosine at the same time and dissolved. 

Example 7 

50 [0085] A ceramide emulsion was produced in the same manner as in Example 1 except that in Example 1, the 
sphingosine, the ceramides, phosphoric acid and 10 g of water were mixed at the same time and dissolved. 

Example 8 

55 [0086] A ceramide emulsion was produced in the same manner as in Example 1 except that in Example 1, the 
sphingosine and the ceramides were mixed at the same time and dissolved. 
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Example 9 

[0087] A ceramide emulsion was produced in the same manner as in Example 1 except that 10 g of glycerin was 
further added to the sphingosine, the ceramides, phosphoric acid and 10 g of water in the procedure of Example 7, 
5 and they were mixed and dissolved at the same time. Incidentally, an amount of water finally added was reduced by 
the portion of 10 g of glycerin added. 

Example 10 

io [0088] A 1 00 mL emulsifying bath was charged with 1 .0 g of phytosphingosine (melting point: 1 02 to 1 07°C, manu- 
factured by Cosmo Ferm Co., Ltd.) to melt it by heating on an oil bath set to 110°C, and a mixture of 1 .0 g of ceramide 
2 heated in advance to 1 20°C, 1 g of stearyl alcohol, 4 g of dimethylpolyslloxane and 1 0 g of glycerin was added thereto 
and stirred at 80°C at 300 r/min for 10 minutes. Then, a mixed solution of 0.5 g of lactic acid and 10 g of water was 
added thereto in one minute while heating the emulsifying bath so that crystal was not deposited, and the resulting 

15 mixture was stirred and emulsified. Further, the emulsion was stirred at 80°C at 9000 r/min for 2 minutes by means of 
a homomixer. Then, the emulsion was cooled down to 25°C at a cooling rate of 1°C/min, and 72.5 g of water was 
added during cooling to produce a ceramide emulsion. 

Example 11 

20 

[0089] A ceramide emulsion was produced in the same manner as in Example 10, except that phytosphingosine, 
ceramide 2, stearyl alcohol, dimethylpolysiloxane and glycerin were mixed and dissolved at the same time in the emul- 
sifying bath. 

25 Example 12 

[0090] A 1 00 mL emulsifying bath was charged with 1 .0 g of phytosphingosine, 1 .0 g of ceramide 2, 1 .0 g of stearyl 
alcohol and 10 g of glycerin to melt them by heating on an oil bath set to 110°C. Then, a mixed solution of 0.5 g of 
lactic acid and 10 g of water was added thereto in one minute while heating the emulsifying bath so that crystal was 
30 not deposited and stirred at 80°C at 300 r/min for 10 minutes ! and 4 g of dimethylpolysiloxane heated in advance to 
80°C was added thereto to emulsify the resulting mixture. Further, the emulsion was stirred at 80°C at 9000 r/min for 
2 minutes by means of a homomixer and then cooled down to 25°C at a cooling rate of 1°C/min, and 72.5 g of water 
was added threto during cooling to produce a ceramide emulsion. 

35 Example 13 

[0091] Pseudo type sphingosine (ii) (melting point: 45°C) (1 .0 g) was molten by heating to 80°C, and 1 .0 g of pseudo 
type ceramide (i) (melting point: 75°C) heated in advance to 80°C was added thereto. The mixture was stirred at 80°C 
at 300 r/min for 1 0 minutes, and then a mixed solution of 0.5 g of L-glutamic acid and 1 0 g of water was added thereto 
in one minute while maintaining the emulsifying bath at a temperature of 80°C and the resulting mixture was stirred to 
emulsify the mixture. The emulsion was cooled down to 25°C at a cooling rate of 1 °C/min, and 87.5 g of water was 
added thereto during cooling to produce a ceramide emulsion. 

Example 14 

45 

[0092] Pseudo type sphingosine (ii) (melting point: 45°C) (1 .0 g) was molten by heating to 80°C, and 1 0.0 g of pseudo 
type ceramide (i) (melting point: 75°C) heated in advance to 80°C was added thereto. The mixture was stirred at 80°C 
at 300 r/min for 1 0 minutes, and then a mixed solution of 0.5 g of L-glutamic acid and 1 0 g of water was added thereto 
in one minute while maintaining the emulsifying bath at a temperature of 80°C and the resulting mixture was stirred to 
50 emulsify the mixture. Further, the emulsion was stirred at 80°C at 9000 r/min for 2 minutes by means of a homomixer 
and then cooled down to 25°C at a cooling rate of 1°C/min, and 78.5 g of water was added threto during cooling to 
produce a ceramide emulsion. 

Example 15 

55 

[0093] Pseudo type sphingosine (ii) (melting point: 45°C) (0.1 g) and glycerin (10 g) were molten, and an oil phase 
component obtained by mixing 5.0 g of pseudo type ceramide (i) (melting point: 75°C) heated in advance to 80°C, 0.5 
g of stearyl alcohol 0.75 g of cetyl alcohol and 4 g of squalane was added thereto. The mixture was stirred at 80°C at 
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300 r/min for 1 0 minutes, and then a mixed solution of 0.1 g of L-glutamic acid and 1 0 g of water was added thereto 
in one minute while maintaining the emulsifying bath at a temperature of 80°C and the resulting mixture was stirred to 
emulsify the mixture. Further, the emulsion was stirred at 80°C at 9000 r/min for 2 minutes by means of a homomixer 
and then cooled down to 25°C at a cooling rate of 1°C/min, and 79.55 g of water was added threto during cooling to 
5 produce a ceramide emulsion. 

Comparative Example 1 

[0094] A ceramide emulsion was produced in the same manner as in Example 1 except that phosphoric acid was 
10 not used. 

Comparative Example 2 

[0095] Phytosphingosine (1 .0 g) was heated and molten in the same manner as in Comparative Example 1 , and 
15 then 1.0 g of molten ceramide 2 was added thereto and the mixture was stirred at 300 r/min for 10 minutes. The 
temperature of the emulsifying bath was lowered to 25°C which was not higher than the melting point of ceramide 2 
at a cooling rate of 1°C/min, and then a mixed solution of 0.2 g of phosphoric acid and 87.8 g of water was added 
thereto to produce a ceramide emulsion. 

20 - Comparative Example 3 

[0096] A ceramide emulsion was produced in the same manner as in Example 1 except that 1 g of lecithin (Egg Yolk 
Lecithin PL-100P, average molecular weight: 788, manufactured by Kewpie Co., Ltd.) was added together with cera- 
mide 2. 

25 

Comparative Example 4 

[0097] A ceramide emulsion was produced in the same manner as in Example 1 except that 0.2 g of Carbopol 981 
(average molecular weight: 1 ,250,000, manufactured by Goodrich Co. : Ltd.) was added together with the remaining 
^0 amount of water. 

Comparative Example 5 

[0098] A ceramide emulsion was produced in the same manner as in Example 1 except that phytosphingosine was 
•35 not used. That is, a 1 00 mL emulsifying bath was charged with 1 .0 g of ceramide 2 (manufactured by Sederma Co., 
Ltd.) to melt it by heating on an oil bath set to 120°C. Then, a mixed solution of 0.2 g of phosphoric acid and 10 g of 
water was added thereto in one minute while heating the emulsifying bath so that the ceramide was not deposited, 
and the resulting mixture was stirred and emulsified. The emulsion was cooled down to 25°C at a cooling rate of 1°C/ 
min, and 88.8 g of water was added thereto during cooling to produce a ceramide emulsion. 
40 [0099] The ceramides emulsions prepared in Examples 1 to 15 were left standing still at -5°C, 25°C and 50°C for 
one week to find that ceramides were observed to be neither separated nor deposited in aii cases and that they were^ 
excellent in emulsion stability. In contrast thereto, ceramides of Comparative Examples 1, Z, 4 and 5 were observed 
to be separated immediately after production, and stable emulsion systems were not obtained. The emulsion in which 
ceramides were not separated was obtained in Comparative Example 3, but when it was left standing still at 25°C for 
45 one day, ceramides were coagulated and separated. 

Examples 16 to 36 

[0100] Skin external preparations having compositions shown in Tables 1 to 4 were produced and evaluated for 
50 stability. 

Production process: 

Examples 16 to 19: 

55 

[0101] The components (A) and (C) and the components (7) to (9) were heated to 80 to 120°C while stirring and 
molten to prepare oil phases. An aqueous phase obtained by dissolving the component (B) in a part of water of the 
component (1 3) by heating was added to the oil phases while stirring (300 r/min). After addition, the resulting mixtures 
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were stirred, if necessary, by means of a homomixer (9000 r/min) and cooled down to 20 to 40°C, and then the com- 
ponents (1 0) to (13) were added thereto and mixed to obtain skin external preparations. 

Examples 20 to 25: 

[0102] The components (A) and (C) and the components (11) to (15) were heated to 80 to 120°C while stirring and 
molten to prepare oil phases. Aqueous phases obtained by dissolving the component (B) in a part of water of the 
component (1 8) by heating were added to the oil phases while stirring (300 r/min). After addition, the resulting mixtures 
were stirred, if necessary, by means of the homomixer (9000 r/min) and cooled down to 20 to 40°C, and then the 
components (16) to (18) were added thereto and mixed to obtain skin external preparations. 

Examples 26 to 32: 

[0103] The components (A) and (C) and the components (13) to (23) were heated to 80 to 120°C while stirring and 
molten to prepare oil phases. Aqueous phases obtained by dissolving the component (B) in a part of water of the 
component (31 ) by heating were added to the oil phases while stirring (300 r/min). After addition, the resulting mixtures 
were stirred, if necessary, by means of the homomixer (9000 r/min) and cooled down to 20 to 40°C, and then the 
components (24) to (31) were added and mixed to obtain skin external preparations. 

Examples 33 to 36: 

[0104] The components (A) and (C), the components (1 0) to (15) and (17) were heated to 80 to 1 20°C while stirring 
and molten to prepare oil phases. Aqueous phases obtained by dissolving the component (B) in a part of water of the 
component (32) by heating were added to the oil phases while stirring (300 r/min). The resulting mixtures were then 
stirred, if necessary, by means of the homomixer (9000 r/min) and cooled down to 20 to 40°C, and then the components 
(1 6) and (1 8) to (32) were added thereto and mixed to obtain skin external preparations. 

Evaluation of stability: 

[0105] The appearance was observed with naked eyes after the preparations were left standing still at 50°C, room 
temperature (25°C) and -5°C for one week and judged according to the following criteria: 

O: the stability was good at all temperatures, and neither separation of the emulsion nor deposition was observed, 
x: the emulsion was instable at any temperatures, and separation of the emulsion or deposition of crystal was 
observed. 
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Table 1 

5 



15 



20 



25 



30 



35 



Components (% by weight) 


Example 


16 


17 


18 


19 1 


Transparent or translucent 
emulsion composition of" 
20000 mPa • s or less 


A 


(1) Phytosphingosine (manufactured by 
Cosmo Ferm Co., Ltd.) 


n o 


n o 


U . z 




(2) Pseudo type sphingosine <i) 








0.2 


B 


(3) L-glutamic acid 


0.06 


0.06 


0.06 


0.06 


C 


(4) Pseudo type ceramides (i) 


1 






1 


(5) Ceramide TIC-001 (manufactured by 
Takasago International Corp.) 






1 




(6) Ceramide type 2 (manufactured by 
Sederma Co . , Ltd . ) 




1 






O 
t 
h 
e 

X 

s 


(7) Perf luorohexylethyl-1, 3-methyl butyl 
ether (compound described in Japanese 
Patent Application Laid-open No. 
322563/1999) 






0.02 




(8) Glycerin 


5 


5 


4 


9 


(9) Polyethylene glycol 








1 


(10) 55 % ethyl alcohol 






1 




(11) Polyoxyethylene (20) -hardened castor 
oil 








0,2 


(12) Methylparabene 








0.2 


(13) Water 


Balance 




Appearance 


Translucent 


Stability 


O 


O 


O 


o 


PH 


4.5 


4.5 


4.5 


4 . 5 



40 



Table 2 



45 



50 



Components (% by weight) 


Example 


20 21 


22 23 


24 


25 






Emulsion composition of 20000 mPa-s or less 


A 


(1) Phytosphingosine (manufactured by Cosmo Ferm 
Co., Ltd.) 


0.4 


0.1 








0.1 


(2) Sphingosine (Formula (6)) 






0.1 








(3) Pseudo type sphingosine (i) 








0.1 






(4) Pseudo type sphingosine (ii) 










0.1 
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Table 2 (continued) 





ComDonents (%> hv w£»inhfi 


Example 






20 


21 


22 


23 


24 


25 






Emulsion composition of 20000 mPa-s or less 


B 


(5) Succinic acid 






0.03 


0.03 








(6) Phosphoric acid 


0.08 














(7) L-glutamic acid 




0.04 






0.04 


0.04 


C 


(8) Pseudo type ceramides (i) 


3 


4 


4 


4 


4 






(9) Ceramide type 1 (manufactured by Cosmo Ferm 
Co., Ltd.) 


0.1 














(1 0) Ceramide type 2 (manufactured by Sederma Co., 
Ltd.) 












4 


Others 


(11) Stearyl alcohol 




0.5 


0.5 


0.5 


0.5 


0.5 




(12) Cetyl alcohol 




0.5 


0.5 


0.5 


0.5 


0.5 




(13) Perf luorohexylethyl-1 ,3-methyl butyl ether 
(compound described in Japanese Patent Application 




2 


2 


2 


2 


2 




(14)Squalane 




2 


2 


2 


2 


2 




(15) Glycerin 


9 


18 


20 


20 


18 


20 




(16) Polyethylene glycol 




2 






2 






(17) 55% ethyl alcohol 


1 














(18) Water 


Balance 


Appearance 


Opaque 


Stability 


O 


O 


O 


O 


O 


O 


PH 


4.2 


4.5 


4.8 


4.8 


4.5 


4.5 



40 



45 



50 
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[0106] All of the skin external preparations of the present invention were excellent in stability. 
Industrial Applicability 

[01 07] The cerarnide emulsions of the present invention are not separated and deposited even if surfactants are not 
used, and they are excellent in storage stability. The emulsions having transparent to opaque appearance can readily 
be obtained by controlling the components. 

Claims 



1. 



A cerarnide emulsion comprising the following components (A), (B) and (C) and not comprising an acrylic acid 
polymer or a phospholipid: 



(A) sphingosines represented by Formula (1): 



X 4 



X 2 O R 3 



III, 
R — Y— C — C — C — R ( 1 ) 

X 1 X 3 N(R) a 



wherein R 1 represents a linear, branched or cyclic, saturated or unsaturated hydrocarbon group having 4 to 
30 carbon atoms which is optionally substituted with a hydroxy! group, a carbonyl group or an amino group; 

Y represents a methylene group, a methine group or an oxygen atom; X 1 , X* and X 3 each represent inde- 
pendently a hydrogen atom, a hydroxyl group or an acetoxy group, and X 4 represents a hydrogen atom, an 
acetyl group or a glyceryl group or, together with an adjacent oxygen atom, forms an oxo group, wherein when 

Y is a methine group, either one of X 1 and X2 is a hydrogen atom, and the other is not present, and when X 4 
forms an oxo group, X 3 is not present; R* and R 3 each represent independently a hydrogen atom, a hydroxyl 
group, a hydroxymethyl group or an acetoxymethyl group; groups "R"s each. are independently a hydrogen 
atom or an amidino group or each represent independently a linear or branched, saturated or unsaturated 
hydrocarbon group having in total 1 to 8 carbon atoms which optionally have a substituent selected from a 
hydroxyl group, a hydroxyalkoxy group, an alkoxy group and an acetoxy group; "a" represents a number of 2 
or 3; and a bond represented by a "broken line and solid line" represents a single bond or a double bond, 

(B) an acidic compound selected from inorganic acids and organic acids having a molecular weight of 200 or 
less, and 

(C) ceramides represented by Formula (2): 



X 4 

X 6 O R 9 

X 5 X 7 N — C=0 
I I 
R» R 10 



wherein R 7 represents a linear, branched or cyclic, saturated or unsaturated hydrocarbon group having 4 to 30 
carbon atoms which is optionally substituted with a hydroxyl group, a carbonyl group or an amino group; Z repre- 
sents a methylene group, a methine group or an oxygen atom; X 5 , X 6 and X? each represent independently a 
hydrogen atom, a hydroxyl group or an acetoxy group, and X 4 represents a hydrogen atom, an acetyl group or a 
glyceryl group or, together with an adjacent oxygen atom, forms an oxo group, wherein when Z is a methine group, 
one of X 5 and X 6 is a hydrogen atom, and the other is not present, and when X 4 forms an oxo group, X 7 is not 
present; R 8 and R 9 each represent independently a hydrogen atom, a hydroxyl group, a hydroxymethyl group or 
an acetoxymethyl group; R™ represents a linear, branched or cyclic, saturated or unsaturated hydrocarbon group 
having 5 to 60 carbon atoms which is optionally substituted with a hydroxyl group, a carbonyl group or an amino 
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group and which optionally have an ether bond, an ester bond or an amide bond in a principal chain; R 11 represents 
a hydrogen atom or a linear or branched, saturated or unsaturated hydrocarbon group having in total 1 to 8 carbon 
atoms which optionally have a substituent selected from a hydroxy! group, a hydroxyalkoxy group, an alkoxy group 
and an acetoxy group; and a bond represented by a "broken line and solid line" represents a single bond or a 
5 double bond. 

2. The ceramide emulsion as described in claim 1 , wherein the sphingosines of the component (A) form salts with 
the acidic compound of the component (B). 

10 3. The ceramide emulsion as described in claim 1 or 2, wherein a weight proportion ((A) + (B))/(C) of the contents of 
the components (A), (B) and (C) is 0.0001 to 1000. 

4. The ceramide emulsion as described in claim i or 2, wherein the contents of the components (A), (B) and (C) are 
0.001 to 1 0 % by weight, 0.001 to 1 0 % by weight and 0.01 to 50 % by weight, respectively. 
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5. A skin external preparation comprising the ceramide emulsion as described in claim 1 . 

6. A process for production of a ceramide emulsion comprising adding (B) an acidic compound to (A) sphingosines 
to form salts of the sphingosines and emulsifying (C) ceramides. 

7. A skin external preparation comprising the ceramide emulsion obtained by the process as described in claim 6. 
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